We have investigated the causes of incomplete pathology request forms received at our clinical chemistry laboratory. Based on a request form audit we found that the data most frequently missing from a pathology request form was the doctor's name, unique identification provider number, or signature.
Introduction
In its most common diagnostic setting, the process of requesting pathology tests is simple: the doctor writes on a request form, and a series of steps follow which culminate in the pathology result being communicated back to the requesting doctor. Insu¤cient, incorrect or illegible data on request forms can potentially lead to the generation of unreliable clinical information and resource wastage. 1 Medical folklore attributes the cause of illegible or incomplete data on request forms to the doctors' poor handwriting or their apparent unwillingness to complete paperwork. We have compared two strategies to improve doctors' compliance in providing completed pathology request forms.
In Australia, the Health Insurance Commission (HIC) de¢nes the minimum essential information that must be present on a pathology request form for those tests being reimbursed by the HIC. In addition to patient identi¢cation and test request data, they require that the requesting practitioner be identi¢ed, normally through the supply of the practitioner's name, unique`provider number' 2 and a handwritten signature.
With the current emphasis on evidence-based medicine, the tools of quality management and continuous quality improvement (CQI) 3 o¡er methods for identifying the major causes contributing to a problem and monitoring the outcome of selected interventions. In a previous study of incomplete request forms, 4 we used Pareto analysis 3 and found that, for our institution, the major de¢ciency was that doctors would print and sign their name, but would fail to provide their unique identi¢cation (ID) number (such as a provider number, 2 or, failing this, a payroll number or pager number). This single cause accounted for 89% of all incomplete request forms; a further 5% of request forms lacked both the doctor's name and the ID number. Based on these data we constructed`cause and e¡ect' 3,4 diagrams to elucidate strategies to reduce the number of incomplete request forms. Various approaches to improve compliance were introduced and systematically evaluated, including group education, redesign of the request form and issuing of pager numbers. 5 We describe here a formal study of two further approaches: one, a novel approach involving the techniques of CQI; the other, a traditional administrative approach of issuing an advisory memorandum to medical sta¡.
Methods
The study was conducted in a major Australian teaching hospital intensive care unit (ICU) with 16
Original Article beds dealing with surgical and medical ICU patients. The unit is sta¡ed by two senior registrars, six registrars, two resident medical o¤cers and ¢ve consultants. Two consultants sta¡ the unit on a weekly rotational basis.
The study was conducted in two separate stages over a 5-month period commencing in 1993 and ¢nishing in 1994. In the ¢rst stage of this study, we issued all non-consultant medical sta¡ with small, pocket-sized, self-inking rubber stamps that provided an imprint of the individual doctor's name and an appropriate ID number. The doctors were asked to use their personalized stamps for all their pathology requests. After a 4-week period the rubber stamps were collected from the doctors and removed, and the doctors were asked to remain diligent in continuing to provide this data on their pathology request forms. The consultant medical sta¡ were not issued with a stamp as pathology was only requested by the other medical sta¡ under the supervision of the consultants.
In the second stage of the study, with a di¡erent group of doctors, an o¤cial hospital memorandum was individually distributed to all medical sta¡ in the ICU. Only the two senior registrars were involved in both stages of the study. This memo stated what data were legally or professionally required on all pathology requests, and the doctors were informed that these requirements were binding on them. The memo also outlined hospital disciplinary actions (additional to those legally imposed by the HIC) that might follow from non-compliance with these requirements. 2 Under hospital policy at the time, sta¡ who were not complying with unit procedures would be given a ¢rst warning and a second warning before disciplinary procedures would be considered.
During the course of both stages we monitored the proportion of request forms received lacking the doctor's printed name, signature or ID number. These values were plotted on a Shewhart`p' control chart. 6 Control limits were set at three standard deviations and were recalculated whenever a statistically signi¢cant change (P50.003) in process control was observed. 6
Results
As shown in Fig. 1 , introduction of the rubber stamps produced an immediate, signi¢cant (P50.003) and sustained reduction in the number of forms with missing practitioner identi¢cation data. From a baseline study in which 43% of forms were incomplete, there was a greater than 20-fold reduction in errors to 2%. As would be expected from the audit data, the major contributor to this reduction was through the provision of a legible name and ID number. This e¡ect was maintained for the entire 3-week period that the stamps were in use. Following withdrawal of the rubber stamps, there was an immediate increase in the error rate to 25%.
In the second stage of the study (see Fig. 2 ), there was marked variation in the number of incomplete data on the request forms. Further, the distribution of the memorandum did not produce the reduction in the missing identi¢cation data seen with the introduction of rubber stamps. Three doctors were given a ¢rst disciplinary warning but no further disciplinary actions were taken.
Discussion
Incomplete data on request forms represent a signi¢cant problem for clinical laboratories and di¡erent approaches have been taken to address this problem. 1, 5 Even when all the data are supplied by the requesting practitioner, experience has shown that the required data can be di¤cult to transcribe, due to poor legibility.
Pareto analysis of our audit data clearly indicated that the most commonly omitted data was the requesting doctor's provider number, name or signature.We tested the e¡ect of making it`easy' to complete the forms by supplying a personaliz ed self-inking stamp. We were able to demonstrate an immediate reduction in the number of forms with missing data and this improvement was sustained for the entire 3week period the stamps were in use. These stamps had the additional bene¢t of ensuring that the data supplied was legible. In contrast, using an administrative, informational or educational approach was not e¡ective on its own.
We noted that there were brief periods in both stages of our study (see Figs 1 and 2) , when compliance transiently improved unrelated to our intervention. Subsequent review of the request forms and comparison with the ICU sta¤ng roster of short-term changing doctors, demonstrated a correlation between individual doctors working in the unit at any particular time and the rate of compliance (data not shown). We considered whether we might have achieved the same improved outcome by identifying these non-complying individuals and counselling them. 7 The medical subjects of this study already would have received induction training in the request form requirements of our laboratory service, and the distributed memorandum not only outlined required behaviours, but also indicated disciplinary consequences of non-compliance. In contrast to such an authoritarian approach in which we could have singled out these individuals for disciplinary action or education', our study demonstrates how a simple improvement of the underlying medical processes enabled the problem to be improved e¤ciently through a systems approach. This ¢nding is consistent with our previous studies comparing counselling or individual disciplinary actions with systems improvement. 8 We acknowledge that by not undertaking even stronger disciplinary action the e¡ect of the memorandum might have been lessened. Nevertheless, the systems approach was able to provide the required outcome without the negative e¡ects on morale and team cohesiveness that could potentially arise through disciplinary targeting of individuals.
While simple rubber stamps were used in this study, other ways of simplifying the requesting process might also have worked. For example, computerization with on-line data entry (`clinical order entry') is being increasingly used in hospital practice, and pre-printed stationery is widely used in non-hospital practice. It is interesting to note that the institution in which this study was originally performed did not subsequently implement self-inking stamps for medical sta¡, as it believed that on-line data entry was`just around the corner'; 10 years later this still has not occurred.
However, caution is urged against relying solely on an expensive technological solution, because even advanced and fully computerized pathology laboratories may still be associated with high data-entry errors 9,10 unless robust systems are also in place.
In considering the current emphasis on evidencebased medicine, we have found the tools of quality management and CQI 3 have enabled us to identify the major contributory factors to a long-standing problem, engineer and implement a simple, low-cost solution, and thereafter to monitor the outcome of such selected interventions.
